A comparison of the properties of the cardiac beta-adrenergic receptor adenylyl cyclase system in the rat and the marmoset monkey.
1. A comparison was made between adrenergic receptor binding properties and catecholamine-stimulated adenylyl cyclase activity in cardiac membrane fractions from the rat and the marmoset monkey. 2. [125I]HEAT and [125I]ICYP were used to determine respectively, the alpha- and beta-adrenergic receptor binding in cardiac membrane fractions. 3. Greatest adrenergic receptor density and degree of specific binding was evident using membranes sedimenting between 6000 and 46,000 g. 4. In rat heart, the ratio of beta- to alpha-adrenergic receptors was 57:43, while for the marmoset this ratio was 92:8. 5. Basal, isoproterenol, sodium fluoride and forskolin-stimulated adenylyl cyclase activities in the rat and marmoset monkey were investigated in several different cardiac membrane fractions. 6. The highest-fold stimulation of adenylyl cyclase activity was present in membranes sedimenting between 0 and 500 g. 7. Adenylyl cyclase activities were higher in the marmoset heart membrane preparations, however the rat heart adenylyl cyclase exhibited greater sensitivity to isoproterenol; ED50 3.8 X 10(-7) M compared with 7.5 X 10(-7) M for the marmoset. 8. Differences between rat and marmoset catecholamine-sensitive adenylyl cyclase activity were apparent when a variety of adrenergic agonists and antagonists were tested. 9. In the marmoset but not the rat, adrenergic antagonists alone stimulated basal adenylyl cyclase activity. 10. Differences in the activation of cardiac adenylyl cyclase by GTP and GMP-PNP were also evident between the rat and the marmoset monkey, particularly with regard to basal and isoproterenol-stimulated activity.